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Background: The anterior approach to the hip joint is widely used in pediatric and adult orthopaedic surgery, including hip
arthroplasty. Atrophy of the tensor fasciae latae muscle has been observed in some cases, despite the use of this inter-
nervous approach. We evaluated the nerve supply to the tensor fasciae latae and its potential risk for injury during the
anterior approach to the hip joint.
Methods: Cadaveric hemipelves (n = 19) from twelve human specimens were dissected. The course of the nerve branch
to the tensor fasciae latae muscle, as it derives from the superior gluteal nerve, was studied in relation to the ascending
branch of the lateral circumﬂex femoral artery where it enters the tensor fasciae latae.
Results: The nerve supply to the tensor fasciae latae occurs in its proximal half by divisions of the inferior branch of the
superior gluteal nerve. The nerve branches were regularly coursing in the deep surface on the medial border of the tensor
fasciae latae muscle. In seventeen of nineteen cases, one or two nerve branches entered the tensor fasciae latae within
10 mm proximal to the entry point of the ascending branch of the lateral circumﬂex femoral artery.
Conclusions: Coagulation of the ascending branch of the lateral circumﬂex femoral artery and the placement of re-
tractors during the anterior approach to the hip joint carry the potential risk for injury to themotor nerve branches supplying
the tensor fasciae latae.
Clinical Relevance: During the anterior approach, the ligation or coagulation of the ascending branch of the lateral
circumﬂex femoral artery should not be performed too close to the point where it enters the tensor fasciae latae. The nerve
branches to the tensor fasciae latae could also be compromised by the extensive use of retractors, broaching of the femur
during hip arthroplasty, or the inappropriate proximal extension of the anterior approach.
T
he anterior approach to the hip joint takes advantage
of the internervous plane between the sartorius (femoral
nerve) and tensor fasciae latae (superior gluteal nerve).
The initial technique described by Hueter involved subperiosteal
removal of the tensor fasciae latae from the anterior iliac crest,
sectioning of the reﬂected head of the rectus femoris, and release
of the piriformis1. Most procedures at the hip can be performed
through this approach. The anterior approach remains a stan-
dard approach to the hip joint in pediatric orthopaedic surgery
for septic arthritis and developmental hip dysplasia. In adult
orthopaedic surgery, it is used to expose the anterolateral aspect
of the acetabulum and to access the femoral head and neck for
femoral head fractures, for biopsies, for the excision of ectopic
bone, or for the treatment of hip infections2-8. Because the initial
description of the anterior approach has been modiﬁed to avoid
release of muscles or tendons from the pelvis or the femur, it has
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gained popularity in total hip arthroplasty and the treatment
of femoroacetabular impingement9-14.
Despite its widespread use, the relation between the anterior-
approach incision and the superior gluteal nerve has not been well
documented. The superior gluteal nerve is a motor nerve, which
derives from the posterior branches of the ventral rami of the
fourth and ﬁfth lumbar and the ﬁrst sacral spinal nerves supplying
the gluteus medius, gluteus minimus, and tensor fasciae latae
muscles. It is the only nerve that exits superior to the piriformis
muscle and then divides into superior and inferior branches15. Both
the superior and inferior branches innervate the gluteus medius
and minimus muscles. In addition, the terminal branches of the
inferior branch run anteriorly and supply the tensor fasciae latae16.
Several cases of superior gluteal nerve damage have been
reported for the lateral (transgluteal) approach described
by Hardinge and the anterolateral approach described by
Watson-Jones17-22. We recently observed atrophy of the tensor
fasciae latae muscle after an unproblematic total hip replacement
through a direct anterior approach.
The aim of this cadaveric study was to investigate the anat-
omy of the terminal inferior branch of the superior gluteal nerve in
relation to the tensor fasciae latae and so reveal the potential risk
zones during the direct anterior approach to the hip.
Materials and Methods
Cadaveric hemipelves (n = 19) from twelve specimens (mean donor age,seventy-eight years [range, sixty-two to ninety-one years]), including seven
paired and ﬁve unpaired, six male and six female, were investigated. All limbs
were embalmed in a formalin-based solution. None of the cadavers showed any
evidence of previous trauma or surgery involving the femur or hip joint.
The following dissection protocol was applied. Each lower limb was ﬁrst
placed prone on a dissection table and the hip joint was approached posteriorly as
described in the literature
23
. The superior gluteal nerve and the superior gluteal
vessels were dissected at the greater sciatic notch above the piriformis muscle. The
superior gluteal nervewas traced anteriorly and laterally between the gluteusmedius
and gluteusminimusmuscles. The terminal inferior branch that was running to the
tensor fasciae latae was located and was marked with a small metallic tube for
identiﬁcation during dissection through the anterior approach. The limb was then
turned supine and the hip joint was exposed via a standard anterior approach.
To improve visualization, a long incision of 25 cmwasmade following the
anterior half of the iliac crest to the anterior superior iliac spine. From there, the
incision was curved downward, aiming toward the ﬁbular head. The fascia lata
was incised over the tensor fasciae latae muscle in line with the skin incision. By
staying lateral to the sartorius and rectus femoris muscles, the ascending branch
of the lateral circumﬂex femoral artery was identiﬁed where it enters the tensor
fasciae latae muscle and was marked. The entry point of the ascending branch of
the lateral circumﬂex femoral artery, expressed as a percentage of the muscle’s
length from its proximal attachment at the iliac crest to the most distal visible
muscle ﬁbers that insert into the iliotibial tract, was recorded.
Skin and superﬁcial subcutaneous tissue were ﬁnally removed. Again, the
interval between the gluteus medius and minimus (this time from an anterior di-
rection)was prepared and themetallic tube thatmarked the superior gluteal nervewas
localized. The terminal branch of the superior gluteal nerve was further traced ante-
riorly and eachnerve entry point into the tensor fasciae lataemusclewas recorded. The
distances between the nerve entry points and the point at which the ascending branch
of the lateral circumﬂex femoral artery entered the tensor fasciae latae weremeasured.
Nerve branches to the tensor fasciae latae were further traced intramuscularly.
Source of Funding
No external funding source was used for this study.
Results
The terminal branch of the inferior division of the superiorgluteal nerve entered the tensor fasciae latae in its proximal
half in all cases (Fig. 1). The nerve branch approached the tensor
fasciae latae on its proximal part on the posterior edge of the
muscle, immediately after leaving the interval between the glu-
teus medius and minimus muscles (Figs. 2-A and 2-B). The
nerve branch then divided into one to three muscular branches,
coursing into the deep surfaces on the medial border of the
tensor fasciae latae, and was covered by the thin fascia of the
tensor fasciae latae. Of the nineteen cases, two nerve branches
were found in fourteen cases, one nerve branch was found in
four cases, and three nerve branches were found in one case.
The intramuscular courses of these muscle branches were
as follows. The most proximal nerve branch supplied the upper
part of the tensor fasciae latae by extending proximally, and the
distal branch supplied the lower part of the tensor fasciae latae by
extending distally. In cases in which only one nerve branch en-
tered the tensor fasciae latae, it divided intramuscularly into
proximal and distal intramuscular branches. In seventeen cases,
one or two terminal nerve branches entered the tensor fasciae
latae between 0 and 10 mm proximal to the entry point of the
ascending branch of the lateral circumﬂex femoral artery (Fig.
1). The mean entry point of this artery branch was 47% (range,
Fig. 1
Schematic drawing of the right hip region. The superior gluteal nerve (SGN)
entered the tensor fasciae latae muscle in its proximal half (denoted as
1/2) in all cases. No nerve supply to the tensor fasciae latae distal to
the entry point of the ascending branch of the lateral circumﬂex artery
(ALCFA) could be observed. In 90% of cases, one or two terminal nerve
branches entered the tensor fasciae latae just 0 to 10 mm proximal to the
entry point of the ALCFA. The blue dotted line indicates the area of blood
and nerve supply to the tensor fasciae latae (neurovascular hilum). The
mean entry point of the ALCFA was 47% of the tensor fasciae latae muscle
length from its proximal attachment to the iliac crest. ASIS = anterior
superior iliac spine.
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41% to 54%) of the tensor fasciae latae muscle length from its
proximal attachment to the iliac crest. No nerve branch entered
distal to the entry point of the ascending branch of the lateral
circumﬂex femoral artery.
Discussion
Recent reports on the superior gluteal nerve have focused onthe lateral approach (transgluteal, according to Hardinge21),
the transtrochanteric approach, or the anterolateral approach
(according to Watson-Jones) to the hip and their potential
dangers and safe zones18,24-26. With injury to the superior gluteal
nerve, paralysis of the gluteus medius and minimus and the
tensor fasciae latae muscles may occur, causing abductor weakness
and a positive Trendelenburg sign18,20,22,24,27-29. The importance of
preventing injury to this nerve has been emphasized18,20,22,24,27,28,30,31.
The greater trochanter, posterior superior iliac spine, and anterior
superior iliac spine have been described as landmarks to appro-
priately display the anatomy of the superior gluteal nerve. Re-
ported distances from the apex of the greater trochanter to the
inferior branch of the superior gluteal nerve ranged from 2 to
3 cm32 up to 6 to 8 cm20. Other studies deﬁned a safe area of up to
5 cm adjacent to the greater trochanter16,24,27,33-37.
Although the anterior approach protects the nerve branches
to the gluteus medius and minimus, it can affect the innervation
of the tensor fasciae latae. The present study shows the result
of nineteen dissections of the nerve supply to the tensor fasciae latae,
with the entry point of the ascending branch of the lateral cir-
cumﬂex femoral artery into the tensor fasciae latae as a landmark.
This artery branch regularly crosses the operative ﬁeld during the
anterior approach to hip, in the distal portion of the wound (Fig.
3). The artery runs proximally and crosses the center of the neck
of the femur on the intertrochanteric line38. To prevent bleeding
complications, the ascending branch of this artery is identiﬁed
and is ligated or coagulated. In 90% of cases in this study, one or
two terminal nerve branches entered the tensor fasciae latae
within 10 mm above the entry point of this artery branch and
were always proximal to this entry point. Therefore, the as-
cending branch of the lateral circumﬂex femoral artery may be
Fig. 2
The right hemipelvis of a specimen from a male donor is shown in a
standard view (Fig. 2-A) and an enlarged view (Fig. 2-B). The anterior
superior iliac spine (ASIS) is indicated by the red dot. In Figure 2-A, the
yellow dotted line refers to the position of the skin incision of the anterior
approach to the hip joint slightly lateral to the anatomical plane between
the tensor fasciae latae and sartorius muscles. The terminal branch of
the superior gluteal nerve (SGN) exits from the greater sciatic foramen
superior to the piriformis muscle and runs anteriorly between the gluteus
medius and minimus muscles (yellow arrow). The SGN courses in the
deep surface on the medial border of the tensor fasciae latae and ﬁnally
supplies the tensor fasciae latae close to the entry point of the ascending
branch of the lateral circumﬂex femoral artery (ALCFA). In Figure 2-B,
the blue dotted circle indicates the neurovascular hilum. In its proximal
half, the tensor fasciae latae is highly vulnerable. Extracapsular placement
of retractors might endanger its nerve supply. In Figure 2-B, the blue ar-
rowheads indicate the location where the ALCFA and its accompanying
veins were ligated or were coagulated during surgery (see also Figure 3).
Fig. 3
The intraoperative image of the direct anterior approach to a right hip as
used for hip arthroplasty. For better exposure of the joint capsule, two
extracapsular cobra retractors were placed medially and laterally to the
neck of femur. A Langenbeck retractor held the rectus femorismedially and
the tensor fasciae latae muscle laterally. The blue arrowheads indicate
the location where the ascending branch of the lateral circumﬂex femoral
artery (ALCFA) and its accompanying veins were ligated or were coagulated
during surgery. The yellow dotted line indicates the authors’ preferred
capsulotomy to access the hip joint. The anterior superior iliac spine (ASIS)
is indicated by the red dot.
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a reliable landmark during surgery to protect the nerve branches
to the tensor fasciae latae.
In 1898, Frohse made a general statement regarding the
blood and nerve supply to a muscle, indicating that the vessels
have a common entrance with the nerves or enter within prox-
imity of each other39. The results of the present study supported a
neurovascular hilum or “area nervo vasculosa,” as described in
the historic literature40. The neurovascular hilum of the tensor
fasciae latae is located on the medial deep surface slightly prox-
imal to the middle of the muscle (47% of the length of the tensor
fasciae latae from proximal to distal). In 1955, Brash described
the position of nerve entry for the tensor fasciae latae at the deep
surface about in the middle of the muscle in 76% and at the deep
surface near the posterior border of the muscle in 24%41. In 1920,
Reid also found the nerve entry point for the tensor fasciae latae
to be in themiddle third of the deep surface of themuscle, and, in
1923, Bryce located the entry point in the proximal third of the
deep surface of the tensor fasciae latae muscle42,43. In 1908, Frohse
and Fra¨nkel described the nerve supply to the tensor fasciae latae
at the midpoint of the posterior border of the muscle44.
The proximal part of the tensor fasciae latae is a vulnerable
area for potential lesions to its nerve supply; the anterior approach
to the hip joint occurs exactly in this region. The ascending branch
of the lateral circumﬂex femoral artery may serve as an important
landmark. Clamping, coagulation, ligation, and transection of this
artery branch close to the muscle belly may damage the terminal
branch of the superior gluteal nerve. Another source of potential
injury might be the insertion of retractors and instruments45. The
intracapsular, rather than extracapsular, placement of retractors will
certainly be advantageous to protect the surrounding soft tissue11.
Further care must be taken during the preparation and
broaching of the femur in hip arthroplasty. Insufﬁcient exposure
of the femur during broaching might lead to direct damage to
ﬁbers of the tensor fasciae latae muscle, including its motor nerve
branches45-47. When proximal extension of the anterior approach
to the hip joint is necessary, care must also be taken where the
nerve branch emerges from the interval between the gluteus
medius andminimusmuscles (Fig. 2-B). Our cadaver dissections
suggest that manipulation at the posterior medial origin of the
tensor fasciae latae endangers the nerve.
There is little information in the literature regarding injury
to the tensor fasciae latae with respect to the anterior approach
to the hip joint, as most studies have concentrated on the glu-
teus medius and minimus muscles20,46-49. In a cadaver study, van
Oldenrijk et al. measured the proportional muscle damage of the
tensor fasciae latae relative to the midsubstance cross-sectional
area using computerized color detection. The median tensor
fasciae latae midsubstance muscle damage was 35% of the cross-
sectional area after the direct anterior approach to the hip joint50.
Bremer et al. performed a retrospective, comparative magnetic
resonance imaging (MRI) study of the direct anterior and the
transgluteal approach and found that fatty atrophy of the tensor
fasciae latae muscle was similar in both groups46.
Lu¨demann et al.51 assessed the muscle trauma in minimal
invasive hip arthroplasty involving the direct anterior approach by
MRI in twenty-ﬁve patients preoperatively and at six months after
total hip replacement. Postoperatively, they detected a signiﬁcant
reduction in the cross-sectional area on the involved side post-
operatively (29% compared with the noninvolved side and 23%
compared with preoperatively; p < 0.001) and increased fatty
degeneration of the tensor fasciae latae51. In a cadaver study,
Meneghini et al.measured themuscle damage to the tensor fasciae
latae with use of the minimally invasive anterior approach com-
pared with the minimally invasive posterior approach45. Tensor
fasciae lataemuscle damage occurred in all specimens subjected to
the anterior approach, with a mean of 31% (range, 18% to 58%).
The tensor fasciae latae surface was mostly damaged in the
midsubstance of the muscle, which is exactly the area where the
superior gluteal nerve enters the tensor fasciae latae. Damage to
the muscle belly of the tensor fasciae latae does not automatically
imply damage to the nerve branches, but it does endanger the
nerve that is very superﬁcial within themuscle belly (Figs. 2-A and
2-B). Also, tension and force applied to the tensor fasciae latae
might be harmful to the nerves in its midsubstance. Terminal
nerve branch lesions of the superior gluteal nerve are probably
underdiagnosed because they are not always symptomatic. The
patient whom we observed having atrophy of the tensor fasciae
latae after a primary hip replacement (Fig. 4) with the direct
anterior approach had an excellent clinical and functional result
identical to the contralateral side, where a modiﬁed anterolateral
approach had been used previously. The patient noticed merely
a cosmetic difference. Markhede and Stener measured the
Fig. 4
A photograph showing the pelvis of a seventy-two-year-old female patient
after hip arthroplasty on both sides. A direct anterior approach was
performedon the right side in2012andamodiﬁedWatson-Jonesapproach
was performed in 2007 on the left side. One year after the second
surgery, during a routine walking check, atrophy of the tensor fasciae latae
muscle was noted. Apart from the cosmetic changes on the right side
(indicated by the red arrow), the patient did not report any discomfort on
either side.
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abduction force in two patients who underwent an excision of
the tensor fasciae latae for a soft-tissue tumor. Both isometric and
isokinetic abduction strength on the affected side were reduced to
62% and 86%, respectively, of the nonaffected side for these pa-
tients52. This reduced abduction strength can probably be com-
pensated for in some daily activities; however, electromyography
and cadaveric studies have emphasized the tensor fasciae latae
as an important thigh ﬂexor during the swing phase and thigh
abductor during the mid-stance phase of gait. The tensor fasciae
latae balances the weight of the body and the non-weight-bearing
lower limb during walking53.
Although some authors believe that damage to the tensor
fasciae lataemay not be of functional importance, further clinical
outcome studies, gait analyses, and electromyography mea-
surements are necessary to determine the functional implica-
tions. We believe that knowing the exact anatomy of the tensor
fasciae latae and its nerve supply is important to avoid surgical
damage to the nerve. n
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